10/714,524 Response and Amendment 12/17/06 

AMENDMENTS TO THE CLAIMS 

Please replace all prior versions, and listings, of claims in the application with the 
following list of claims: 

1. (Currently Amended) rrAH Optical fibe r apparatus , comprising: 

an optical fiber having a first section and a second section coupled to the first section, the 
first section having a gain medium including a fust active material and the second section having 
a gain medium including a second active material; 

a first reflector disposed in the first section of the optical fiber, the first reflector being 
configured to reflect substantially all energy impinging thereon at a first wavelength; m4 

a second reflector disposed in the optical fiber outside the first section of the optical fiber, 
the second reflector being configured to reflect substantially all energy impinging thereon at the 
first wavelengthrr.11 : and 

a third reflector disposed in the optical fiber, the third reflector being configured to 
partially reflect energy impinging thereon at a second wavelength different than the first 
wavelength. 

2. (Currently Amended) The optical fibe r apparatus of claim 1, wherein the first 
active material is the same as the second active material. 

3. (Currently Amended) The optical fibe r apparatus of claim 1, wherein the first 
active material is different than the second active material. 

4. (Currently Amended) Th e optical fibe r apparatus of claim [[1]] 3, wherein the 
first and second sections are spliced together. 

5. (Currentiy Amended) The optical fiber apparatus of claim [[4]] 3, wherein the 
first reflector comprises a fiber Bragg grating. 

6. (Currently Amended) The optical fibe r apparatus of claim [[3]] 4, wherein the 
second reflector comprises a fiber Bragg grating. 
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7. (Currently Amended) Th e optical fibe r apparatus of claim 6, wherein the first 
active material comprises GeOi. 

8. (Currently Amendedl) Th e optical fibe r apparatus of cMm 7, wherein the second 
active material comprises P2O5. 

9. (Currently Amended) Th e optical fibe r apparatus of claim mil 3, wherein the 
second reflector comprises a fiber Bragg grating. 

10. (Currently Amended) The optical fibe r apparatus of claim [[1]] 3, wherein the 
first active material comprises GeOi. 

1 1 . (Currently Amended) Th e optical fibe r apparatus of claim 10, wherein the second 
active material comprises P2O5. 

12. (Currently Amended) Th e optical fibe r apparatus of claim [[1]] 3, wherein the 
first active material comprises P2O5. 

13. (Currently Amended) The optical fiber apparatus of claim 3 wherein the fiber 
comprises a Raman laser or amplifier and wherein the fiber further comprises a fourth reflector 
disposed in the optical fiber between said first and second reflectors, the fourth reflector 
configured to reflect substantially all energy impinging thereon at the second wavelength. -Tjie 
fiber of claim 1, further comprising a third reflector disposed in the optical fiber . 

14. (Currently Amended) The optical fibe r apparatus of claim [[13]] 3, wherein the 
third reflector comprises a fiber Bragg grating. 

15. (Currently Amended) Th e optical fibe r apparatus of claim [[13]] 3, wherein the 
third reflector is disposed outside the first section of the optical fiber. 
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16. (Currently Amended) Th e optical fibe r apparatus of claim 15, wherein the third 
reflector is between the first and second reflectors. 

17. (Currently Amended) The optical fibe r apparatus of claim 13, wherein 

a length of fiber of the first section having the first active material and a length of fiber of the 
second section having the second active material are interposed between said first and second 
reflectors, the third reflector is configured to partially reflect energy impinging thereon at a 
second wavelength different than the first wavelength . 

1 8 . (Currently Amended) The optical fibe r apparatus of claim [ [ 1 3] ] 3 , wherein the 
first and second sections are spliced together. 

19. (Currently Amended) Th e optical fibe r apparatus of claim [[13]] 3, further 
comprising a fourth reflector disposed in the optical fiber. 

20. (Currently Amended) The optical fiber apparatus of claim 19, wherein the fourth 
reflector comprises a fiber Bragg grating. 

21 . (Currently Amended) The optical fibe r apparatus of claim 19, wherein the fourth 
reflector is disposed outside the first section of the optical fiber. 

22. (Currently Amended) The optical fibe r apparatus of claim 21, wherein the fourth 
reflector is between the first and third reflectors. 

23. (Currently Amended) The optical fibe r apparatus of claim 19, wherein the fourth 
reflector is configured to reflect substantially all energy impinging thereon at the second 

wavelength. 

24. (Currently Amended) Th e optical fibe r apparatus of claim 19, wherein the fourth 
reflector is disposed in the first section of the optical fiber. 
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25. (Currently Amended) Th e optical fibe r apparatus of claim 19, wherein the first 
and second sections are spliced together. 

26. (Currently Amended) The optical fibe r apparatus of claim 19, further comprising 
a fifth reflector disposed in the optical fiber. 

27. (Currently Amended) The optical fibe r apparatus of cMm 26, wherein the fifth 
reflector comprises a fiber Bragg grating. 

28. (Currently Amended) Th e optical fibe r apparatus of claim 26, wherein the fifth 
reflector is disposed in the first section of the optical fiber. 

29. (Currently Amended) The optical fibe r apparatus of claim 28, wherein the fifth 
reflector is between the first and fourth reflectors. 

30. (Currently Amended) Th e optical fibe r apparatus of claim 26, wherein the fifth 
reflector is configured to refiect substantially all energy impinging thereon at a second 
wavelength different than the first wavelength. 

3 1 . (Currently Amended) Th e optical fibe r apparatus of claim 26, wherein the first 
and second sections are spliced together. 

32. (Currently Amended) Optical fiber apparatus, comprising: 

an optical fiber having a first section and a second section coupled to the first section, the 
first section having a gain medium including a first active material and the second section having 
a gain medium including a second active material; 

a first reflector disposed in the first section of the optical fiber, the first reflector being 
configured to reflect substantially all energy impinging thereon at a first wavelength; 

a second reflector disposed in the optical fiber outside the first section of the optical fiber, 
the second refiector being configured to refiect substantially all energy impinging thereon at the 
first wavelength: 
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a third reflector disposed in the optical fiber, a fourth reflector disposed in the optical 
fiber and a fifth reflector disposed in the optical fiber; and 

The fiber of claim 26, further comprising a suppressor disposed in the optical fiber, the 
suppressor being capable of substantially suppressing the propagation of energy within the 
optical fiber at a wavelength corresponding to a higher order Ramzin shift wavelength than the 
first wavelength. 

33. (Currently Amended) Th e optical fibe r apparatus of claim 32, wherein the 
suppressor is disposed in the first section of the optical fiber. 

34. (Currently Amended) Th e optical fibe r apparatus of claim 33, wherein the 
suppressor is between the first and fifth reflectors. 

35. (Currently Amended) The optical fibe r apparatus of claim 32, wherein the 
suppressor comprises a_long period grating[[s]]. 

36. (Currently Amended) Th e optical fibe r apparatus of claim 32, wherein the first 
and second sections are spliced together. 

37. (Currently Amended) The optical fibe r apparatus of claim 32, wherein the first 
active material comprises GeOi. 

38. (Currently Amended) Th e optical fibe r apparatus of claim [[38]] 37, wherein the 
second active material comprises P2O5. 

39. (Currently Amended) The optical fibe r apparatus of claim 32, wherein the second 

active material comprises P2O5. 

40. (Currently Amended) Th e optical fibe r apparatus of claim 41, further comprising 
a third reflector disposed in the first section of the optical fiber and between the first and second 
reflectors, the third reflector being configured to reflect substantially all energy impinging 
thereon at a second wavelength different than the first wavelength. 
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41. (Currently Amended) Optical fiber apparatus, comprising : 

an optical fiber having a first section and a second section coupled to the first section, the 
first section having a gain medium including a first active material and the second section having 
a gain medium including a second active material; 

a first reflector disposed in the first section of the optical fiber, the first reflector being 
configured to reflect substantially all energy impinging thereon at a first wavelength; 

a second reflector disposed in the optical fiber outside the first section of the optical fiber, 
the second reflector being configured to reflect substantially all energy impinging thereon at the 
first wavelength; and 

The fiber of claim 1, further comprising a suppressor disposed in the flrst section of the 
optical fiber and between the first and second reflectors, the suppressor being capable of 
substantially suppressing the propagation of energy within the optical fiber at a wavelength 
corresponding to a higher order Raman shift wavelength than the first wavelength. 

42. (Currently Amended) Th e optical fibe r apparatus of claim 41, wherein the 
suppressor comprises a long period grating. 

43. (Currently Amended) The optical fibe r apparatus of claim mil 3, wherein the 
first and second sections of the optical fiber are contiguous. 

44. (Currently Amended) The optical fibe r apparatus of claim [[1]] 3, wherein the 
fiber is configured to be a fiber laser. 

45. (Currently Amended) Th e optical fibe r apparatus of claim [[1]] 3, wherein the 
fiber is configured to be a fiber amplifier. 

46. (Currently Amended) The optical fiber apparatus of claim 41 wherein said first 
active material is different than said second active material. A system, comprising: 

an energy source capable of emitting energy at a pump wavelength; and 
a fiber, comprising: 
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an optical fiber having a first section and a second section coupled to the first 
section; the first section having a gain medium including a first active material and the second 
section having a gain medium including a second active material; 

a first reflector disposed in the first section of the optical fiber, the first reflector 
being substantially totally reflective at a first wavelength; and 

a s e cond reflector disposed in the optical fiber outside the first section of the 
optical fiber, the second reflector being substantially totally reflective at a second wavelength, 

wherein the energy source and the optical fiber are configured so that energy at the pump 
wavelength emitted by the energy source can be coupled into the optical fiber. 

47. (Currently Amended) The optical fiber apparatus of claim 46 comprising a third 

reflector configured to reflect energy impinging thereon having a second wavelength that is 
different than the first wavelength. The system of claim 4 6. wherein the energy source comprises 

48. (Currently Amended) The optical flber apparatus of claim 47 wherein the third 
reflector is between the first and second reflectors and is conflgured to reflect substantially all 
energy impinging thereon at the second wavelength. The system of claim 4 7. wherein the energy 
source is capable of lasing at the pump wavelength. 

49. (Currently Amended) The optical fiber apparatus of claim 47 wherein the third 
reflector is configured to partially reflect energy impinging thereon at the second 
wavelength. The system of claim 4 6. wherein the first material is the same as the second material. 

50. (Currently Amended) The optical fiber apparatus of claim 46 wherein the first 
and second sections are coupled by a lens . The system of claim 4 6. wherein the first active 
material is different than the second active material. 

51. (Currently Amended) The optical fiber apparatus of claim 47 comprising a fourth 
refiector disposed in the optical fiber between said first and second refiectors. the fourth refiector 
configured to reflect substantially all energy impinging thereon at the second wavelength, -^fte 
system of claim 4 6, wherein the fiber is configured to be a fiber laser. 
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52. (Currently Amended) The optical fiber apparatus of claim 51, wherein fiber of the 
second section having said second active material is interposed between the third and fourth 
reflectors and has a first length and wherein if any fiber of the first section having said first 
active material is interposed between the third and fourth reflectors the length of such fiber is 
less than the first length. The system of claim 4 6. wherein the fiber is configured to be a fiber 

53. (Currently Amended) rrAII Optical fibe r apparatus , comprising: 

an optical fiber having a first section and a second section spMeed coupled to the first 
section, the first section having a gain medium including a first active material and the second 
section having a gain medium including a second active material different than the first active 
material; 

a first reflector disposed in the first section of the optical fiber, the first reflector being 
configured to reflect substantially all energy impinging thereon at a first wavelength; 

a second reflector disposed in the second section of the optical fiber, the second reflector 
being configured to reflect substantially all energy impinging thereon at the first wavelength; 

a third reflector disposed in the second section of the optical flber, the third reflector 
being configured to partially reflect energy impinging thereon at a second wavelength different 
than the first wavelength; and 

a fourth reflector disposed in the second section of the optical fiber and between the first 
and third reflectors, the fourth reflector being configured to reflect substantially all energy 
impinging thereon at the second wavelength. 

54. (Currently Amended) Th e optical fibe r apparatus of claim 53, further comprising 
a fifth reflector in the first section of the optical fiber and between the first and fourth reflectors, 
the fifth reflector being configured to reflect substantially all energy impinging thereon at a third 
wavelength different than the first and second wavelengths. 

55. (Currently Amended) The optical fibe r apparatus of claim 54, further comprising 
a suppressor in the first section of the optical fiber and between the first and fifth reflectors, the 
suppressor being capable of substantially suppressing the propagation of energy within the 
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optical fiber at a wavelength corresponding to a higher order Raman shift wavelength than the 
first wavelength. 



56. (Currently Amended) 
active material comprises P2O5. 



Th e optical fibe r apparatus of claim 55, wherein the first 



57. (Currently Amended) 
active material comprises GeOi. 



Th e optical fibe r apparatus of cMm 55, wherein the first 



58. (Currently Amended) 
active material comprises P2O5. 



Th e optical fibe r apparatus of claim 57, wherein the second 



59. (Currently Amended) Th e optical fibe r apparatus of claim 58, wherein the first 
and second sections of the optical fiber are spliced together. 

60. (Currently Amended) The optical fibe r apparatus of claim 58, wherein the first 
and second sections of the optical fiber are contiguous. 

61. (Currently Amended) The optical fibe r apparatus of claim 53, further comprising 
a suppressor in the first section of the optical fiber and between the first and fifth reflectors, the 
suppressor being capable of substantially suppressing the propagation of energy within the 
optical fiber at a wavelength corresponding to a higher order Raman shift wavelength than the 
first wavelength. 



62. (Currently Amended) 
active material comprises GeOi. 



The optical fibe r apparatus of claim 53, wherein the first 



63. (Currently Amended) 
active material comprises P2O5. 



Th e optical fibe r apparatus of claim 62, wherein the second 



64. (Currently Amended) 
active material comprises P2O5. 



Th e optical fibe r apparatus of claim 53, wherein the first 
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65. (Currently Amended) Th e optical fibe r apparatus of claim 64, wherein the second 
active material comprises GeOi. 

66. (Currently Amended) The optical fibe r apparatus of cMm 53, wherein the first 
and second sections of the optical fiber are spliced together. 

67. (Currently Amended) The optical fibe r apparatus of claim 53. wherein the first 
and second sections of the optical fiber are contiguous. 

68. (Currently Amended) The optical fibe r apparatus of claim 53, wherein the fiber is 
configured to be a fiber laser. 

69. (Currently Amended) Th e optical fibe r apparatus of claim 53, wherein the fiber is 
configured to be a fiber amplifier. 

70. (Currently Amended) A fibe r laser system, comprising: 

an energy source capable of emitting energy at a pump wavelength; and 

a fiber, comprising: 

an optical fiber having a first section and a second section spliced coupled to the 
first section, the first section having a gain medium including a first active material and the 
second section having a gain medium including a second active material different than the first 
active material; 

a first reflector disposed in the first section of the optical fiber, the first reflector 
being configured to reflect substantially all energy impinging thereon at a first wavelength; 

a second reflector disposed in the second section of the optical fiber, the second 
reflector being configured to reflect substantially all energy impinging thereon at the first 
wavelength; 

a third reflector disposed in the second section of the optical fiber, the third 
reflector being configured to partially reflect energy impinging thereon at a second wavelength 
different than the first wavelength; and 
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a fourth reflector disposed in the second section of the optical fiber and between 
the first and third reflectors, the fourth reflector being configured to reflect substantially all 
energy impinging thereon at the second wavelength 

wherein the energy source and the optical fiber are configured so that energy at the pump 
wavelength emitted by the energy source can be coupled into the optical fiber. 

71. (Currently Amended) The system of claim [[64]] 70, wherein the energy source 
comprises a laser. 

72. (Currently Amended) The system of claim [[65]] 71, wherein the energy source is 
capable of lasing at the pump wavelength. 

73. (Original) The system of claim 70, wherein the fiber is configured to be a fiber laser. 

74. (Original) The system of claim 70, wherein the fiber is configured to be a fiber 
amplifier. 

75. (Currently Amended) [[A]] Optical fibe r apparatus , comprising: 

an optical fiber having N sections, the N sections being coupled together, at least one of 
the N sections of the optical fiber having a gain medium with an active material; and 

a plurality of reflectors disposed in the optical fiber, said plurality including two 
reflectors having respective wavelengths at which each is configured to reflect substantially all 
of the energy impinging thereon and wherein said respective wavelengths can be the same or can 
be different; 

wherein N is an integer having a value of at least three[[.]]i 

said N sections comprising a first section with an end and configured to receive energy at 
a wavelength X^, the first section of the optical fiber having a first reflector of said two reflectors 
disposed therein, the wavelength at which the first reflector is configured to reflect substantially 
all energy impinging thereon comprising X^, where A^"^ - - Xri"\ and (c/Xrj) is the Raman 
Stokes shift frequency for an active material in a gain medium in the first section of the optical 
fiber, and c is the speed of light; 
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wherein said N^'' section comprises an end opposite the end of the first section, the 
section of the optical fiber having the second reflector of said two reflectors disposed therein, the 
wavelength at which said second reflector is configured to reflect substantially all energy 
impinging thereon comprising X,^, where for the N*^ section X,^"^ = X,^ irn-n "^ - X,rn"\ where n=N 
and (c/Xrn) is the Raman Stokes shift frequency for an active material in a gain medium in the N^'' 
section of the optical fiber and wherein the (N-1)^ section creates energy having the wavelength 
A,.irn-n: and 

wherein said optical fiber includes a third reflector disposed in the section of the 
optical fiber, the third reflector being configured to partially reflect energy impinging thereon at 
the wavelength X^in. 

76. (Currently Amended) The optical fiber apparatus of claim [[75]] 87, wherein N is 
tee e wherein, for at least one of the m"* sections, the other reflector configured to reflect energy 
at the wavelength X^um-n is disposed in the m^ section . 

77. (Currently Amended) Th e optical flbe r apparatus of claim 75, wherein N is four. 

78. (Currently Amended) The optical fiber apparatus of claim 75, wherein N is five. 

79. (Currently Amended) The optical fibe r apparatus of claim 75, wherein N is six. 

80. (Currently Amended) Th e optical fibe r apparatus of claim 75, wherein at least 
two of the N sections of the optical fiber have a gain medium with an active material. 

81. (Currently Amended) The optical fibe r apparatus of claim 80, wherein the active 
material in one of the at least two of the N sections of the optical fiber is different than an active 
material of another of the N sections of the optical fiber having a gain medium. 

82. (Currently Amended) Th e optical fibe r apparatus of claim 75, wherein each of the 
N sections of the optical fiber have a gain medium with an active material. 
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83. (Currently Amended) The optical fibe r apparatus of claim [[75]] 87, wherein , for 
at least one of the m*^ sections, the other reflector configured to reflect energy at the wavelength 
X^i^nj-i iis disposed outside of the m*^ section , the optical fiber has a first section with an end 
configured to receive energy at a wavelength Xp, the first section of the optical fiber having a first 
reflector disposed therein, the first refl e ctor being configured to reflect substantially all energy 
impinging thereon at a wavelength Xst, where Xs t^-^-^"^-"^" ^, and (c/Xf j .) is the Raman Stokes 
shift frequency for an active material in a gain medium in the first section of the optical fiber, 
and c is the speed of light. 

84. (Currently Amended) The optical fiber apparatus of claim [[8311 89, wherei n, for 
at least one of the m^ sections, the other reflector configured to refiect energy at the wavelength 

X^i£rn-n is disposed in the m''' section , the optical fiber has an N ** * section with an end opposite the 
end of the first section, the section of the optical fiber having a first reflector disposed 
therein, the first reflector being configured to reflect substantially all energy impinging thereon at 
a wavelength X^, where Ti^ i^'^^^-^^'si^-i^'^ — K ^, tuid (c/X^) is the Raman Stokes shift frequency 
for an active material in a gain medium in the section of the optical fiber. 

85. (Currently Amended) The optical fiber apparatus of claim [[84]] 89, wherein , for 

at least one of the m"^ sections, the other reflector configui ed to l eflect enei gy at the wavelength 
X^urn-ij ^is disposed outside of the m''' section , the N* * * section of the optical fiber has a second 
reflector disposed therein, the second reflector being configured to partially refiect energy 
impinging thereon at the wavelength Xg ^- 

86. (Currently Amended) The optical fibe r apparatus of claim [[85]] 75, wherein the 
section of the optical fiber has an feif dadditional reflector disposed therein, the 

tte dadditional reflector being configured to reflect substantially all energy impinging thereon at 
the wavelength Xsi(n-i), where Xsi(n-i)'^ = Xsi(n-2)'^ - K(n-i)^, and (c/Xr(n-i)) is the Raman Stokes shift 
frequency for the active material in the (N-l)"" section of the fibe r and the (N-2)^ section creates 
energy at the wavelength X^ i^. 

87. (Currently Amended) Th e optical fibe r apparatus of claim 86, wherein for each of 
the remaining sections of the optical fibe r, the remaining sections being those other than the first 
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and N sections and being individually designated by the index m, the fiber h as two reflectors 
disposed therein, one of the reflectors being disposed in [[each of]] the [[remaining]] 
section[[s]]of the optical fiber mid being configured to reflect substantially all energy impinging 
thereon at a wavelength Xsim, where X^im"^ = Ki(mA)^ - Km'^, and (c/Xnn) is the Raman Stokes shift 

frequency for an active material in the m^** section of the fibe r and the other reflector being 
configured to reflect energy at the wavelength X^ um-i^ and A„; i i represents the same wavelength as 



88. (Currently Amended) The optical fibe r apparatus of claim [[87]] 53, wherei n fiber 
of the second section having said second active material is interposed between the third and 
fourth reflectors and has as first length wherein if any fiber of the first section having said first 
active material is interposed between the thii'd and fouith i-eflectoi's the length of such fiber is 
less than the first length, the other of the reflectors dispo i jed in each of the remaining sections of 
the optical fiber is configured to reflect substantially all energy impinging thereon at a 
wavelength A^ ^^^B ^, where Xs ^^^a^^^-=-^5t^^a^^^-"j^(^a4)^ ^, and (c/Xf (,a ^) is the Raman Stokes shift 
frequency for an active material in an immediately preceding section of the optical fiber. 

89. (Currently Amended) The optical fibe r apparatus of claim [[8811 75. wherein for 
each of the remaining sections of the optical fiber, the remaining sections being those other than 
the first and N''' sections and being individually designated by the index m, the fiber has two 
reflectors disposed therein, one of the reflectors being disposed in each of the remaining m ^ 
section[[s]] of the optical flber and b eing conflgured to reflect substantially all energy impinging 
thereon at a wavelength X^im, where Xsim"^ = ^i(m-i)"^ - Km'^, and (c/Xrm) is the Raman Stokes shift 
frequency for an active material in thejn^ section of the fibe r and the other reflector being 
configured to reflect energy at the wavelength X^ i^w q and X,^ represents the same wavelength as 

90. (Currently Amended) Th e optical flbe r apparatus of claim [[89]]885 wherein_a 
length of flber of the first section having the first active material and a length of flber of the 
second section having the second active material are interposed between said first and second 

reflectors, the other of the reflectors disposed in each of the remaining sections of the optical 
fiber is configured to reflect substantially all energy impinging thereon at a wavelength X ^j^m^T 
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where A^ j^ffl-4)"^-^-?c5j^iH^"^-"Af(iH^" ^, and (c/Xf (iH ^) is the Raman Stokes shift frequency for an 
active material in an immediately preceding the (m 4^ * section of the optical fiber. 

91 . (Currently Amended) Th e optical fibe r apparatus of claim 75, wherein the fiber is 
configured to be a fiber laser. 

92. (Currently Amended) Th e optical fibe r apparatus of cMm 75, wherein the fiber is 
configured to be a fiber amplifier. 

93. (Currently Amended) A fiber system, comprising: 
an energy source; and 

the optical fiber apparatus as recited in claim 75. said energy source coupled to the 
optical fiber apparatus. 

a fiber, comprising: 

an optical fiber having N sections, the N sections being coupled together, at least 
one of the N sections of the optical fiber having a gain medium with an active material; and 

a plurality of reflectors disposed in the optical fiber, said plurality including two 
reflectors having respective wavelengths at which each is configured to reflect substantially all 
of the energy impinging thereon and wherein said respective wavelengths can be the same or can 
be different; 

wherein N is an integer having a value of at least three, and the energy source and the 
optical fiber are configured so that energy at a wavelength emitted by the energy source can be 
coupled into the optical fiber. 

94. (Original) The system of claim 93, wherein the fiber is configured to be a fiber laser. 

95. (Original) The system of claim 93, wherein the fiber is configured to be a fiber 
amplifier. 

96. (Currently Amended) A fiber lase r or amplifier , comprising: 

an optical fiber having at least first and second sections coupled together, the first section 
having a first gain medium with a first active material, the second section having a second gain 
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medium with a second active material that is different than the first active material , the optical 
fiber being configured to be capable of receiving energy at a first wavelength and to be capable 
of outputting energy at a second wavelength longer than the first wavelength; and 

a plurality of reflectors disposed in the optical fiber, the plurality of reflectors being 
configured so that energy propagating in the optical fiber at the first wavelength undergoes at 
least one Raman Stokes shift to create energy in the optical fiber at the second wavelength, and 
so that, when the optical fiber receives energy at the first wavelength, a power output by the 
optical fiber at the second wavelength is at least about 55% of a power of the energy the optical 
fiber receives at that first wavelength. 

97. (Currently Amended) The fiber laser of claim 96, wherein the plurality of 

reflectors comprises first and second reflectors each configured to reflect substantially all energy 
impinging thereon at a selected wavelength, the first active material is the same as the second 
active material. 

98. (Currently Amended) The fiber laser of claim 96, comprising a third reflector 
disposed in the optical fiber between the first and second reflectors. wherein the first active 
material is different than the second active material. 

99. (Original) The fiber laser of claim 96, wherein energy propagating in the optical fiber 
at the first wavelength undergoes at least two Raman Stokes shifts to create 

energy in the optical fiber at the second wavelength. 

100. (Currently Amended) The fiber laser of claim 96, wherein, when the optical fiber 
receives energy at the first eaefg ywavelength . a power output by the optical fiber at wavelengths 
other than the first and second wavelengths is at most about 45% of the power of the energy the 
optical fiber receives at that first wavelength. 

101 . (Original) The fiber laser of claim 96, wherein the first and second sections are 
directly coupled together. 
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102. (Original) The fiber laser of claim 96, wherein the first and second sections are 
spliced together. 

103. (Original) The fiber laser of claim 96, wherein energy propagating in the optical fiber 
at the first wavelength undergoes a Raman Stokes shift based interaction with the active material 
contained in the gain medium of the first section of the optical fiber to form energy at a first 

inteiTnediate wavelength, and energy at the first intermediate wavelength undergoes a Raman 
Stokes shift based on interaction with the active material contained in the gain medium of the 
second section of the optical fiber to form a second intermediate wavelength. 

104. (Original) The fiber laser of claim 103, wherein the second intermediate wavelength 
is the same as the second wavelength. 

105. (Original) The fiber laser of claim 103, wherein energy propagating in the optical 
fiber at the second intermediate wavelength undergoes additional Raman Stokes shifts to form 
energy at the second wavelength. 

106. (Currently Amended) Optical apparatus An article , comprising: 

a Raman fiber laser or amplifier for lasing or providing amplification responsive to 
receiving energy having a pump wavelength said Raman fiber laser or amplifier comprising 
an optical fiber having multiple a plurality of sections, with at least two of the plurality 
o fmultiple sections having Raman g ain media containing different active materials for creating 
Stoke-shifted energy, said Raman fiber laser or amplifier further including a first reflector 
configured to reflect energy impinging thereon at the wavelength A^, where X^"^ = X^,"^ - Xh"\ and 
(dXri) is the Raman Stokes shift frequency for one of the different active materials, and c is the 
speed of light. 

107. (Currently Amended) The optical apparatus of claim 106 comprising a second 
reflector, said second reflector being configured to reflect energy impinging thereon at the 
wavelength X^. The article of claim 106, wherein the optical fiber is configured as a fiber 
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108. (Currently Amended) The optical apparatus article of claim 107 wherein each of 
said first and second reflectors is configured to reflect substantially all of the energy impinging 
thereon at X^ . The article of claim 106, wherein the optical fiber is configured as a fiber laser. 

109. (Currently Amended) The optical apparatus of claim 107 comprising a third 
reflector, said third reflector being configured to reflect energy impinging thereon at a 
wavelength different than X ^. A system, comprising: 

an energy source capable of emitting energy at a pump wavelength; and 

a Raman fiber amplifier, comprising: 

an optical fiber having a first section and a second section coupled to the first 
section; the first section having a gain medium including a first active material and the second 
section having a gain medium including a second active material, 

wherein the energy source and the optical fiber are configured so that energy at the pump 
wavelength emitted by the energy source can be coupled into the optical fiber. 

110. (Currently Amended) The optical apparatus of claim 106 comprising a second 
refiector being configured to refiect energy impinging thereon at the wavelength X^, said first 
and second refiectors to be referred to as a first pair of reflectors, said optical apparatus further 

comprising a second pair reflectors, each reflector of said second pair being configured to reflect 
energy impinging thereon at the wavelength 'K n , where X ^ ~^ = X ^ ~^ - Xr z ~\ and (dXr ^ ) is the 
Raman Stokes shift frequency for the other of the different active materials, and c is the speed of 
light. The system of claim 109, wherein the first active material is the same as the second active 

111. (Currently Amended) The optical apparatus of claim 110 wherein fiber 

comprising one of said different active materials is not interposed between reflectors of one of 
said pairs of reflectors. The system of claim 110, wherein the first active material is different 
than the second active material. 



112. (Currently Amended) The optical apparatus of claim 110 wherein a length of 

fiber comprising one of said different active materials and a length of fiber comprising the other 
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of said different active materials are interposed between the reflectors of one of said pairs of 



reflectors . The system of claim 110, wherein the energy source comprises a lae 



113. (Currently Amended) The optical apparatus of claim 110 wherein fiber 

comprising one of said different active materials is not interposed between reflectors of the other 
of said pairs of reflectors.^ 
lasing at the first wavelength. 



114. (Currently Amended) The optical apparatus of claim 112 wherein a selected 

length of fiber comprising one of said different materials is interposed between the reflectors of 
the other pair of reflectors. An article, comprising: 

a Raman fiber amplifier, comprising, 

an optical fiber having N sections, the N sections being coupled together, at least 
one of the N sections of the optical fiber having a gain medium with on active material, 
wherein N is an integer having a value of at least three. 



115. (Currently Amended) The optical apparatus of claim 114 wherein if any length of 

fiber comprising the other of said different materials is interposed between the reflectors of said 
other pair of reflectors, such length is less than said selected length. 
The fiber amplifier of claim 1 1 4 , wherein N is three. 



116. (Currently Amended) The optical apparatus of claim 1 10 wherein one of said 

reflectors of said second pair is located between said reflectors of said first pair. The fiber 
amplifier of claim 11 4 , wherein N is four. 



117. (Currently Amended) The optical apparatus of claim 116 wherein each of said 

reflectors of said first pair is configured to reflect substantially all of the energy impinging 
thereon at the wavelength A^ . The fiber amplifier of claim 11 4 , wherein N is five. 



118. (Currently Amended) The optical apparatus of claim 117 wherein each of said 

reflectors of said second pair is configured to reflect substantially all of the energy impinging 
thereon at the wavelength X^ . The fiber amplifier of claim 11 4 , wherein N i s s ix. 
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119. (Currently Amended) The optical apparatus of claim 110 wherein one of said 
different active materials comprises GeO^. The fiber amplifier of claim 11 4 , wherein at least two 
of the N sections of the optical fiber have a gain medium with an active material. 

120. (Currently Amended) The optical apparatus of claim 110 wherein one of said 
different active materials comprises P^Q^ - The fiber amplifier of claim 119, wherein the active 
material in one of the at least two of the N sections of the optical fiber is different than an active 
material of another of the N sections of the optical fiber having a gain medium. 

121. (Currently Amended) The optical apparatus of claim 120 wherein the other of 

said different active materials comprises Ge02. The fiber amplifier of claim 11^, wherein each of 
the N sections of the optical fiber have a gain medium with an active material. 
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